Abstract
Introduction
Many frail and chronically ill elderly subjects require care for many years. In 1992, local municipalities in Sweden took over full responsibility for the long-term care of elderly and handicapped individuals. Since then, the number of available beds has fallen substantially, and times spent in hospital have decreased both within acute somatic health care and within geriatric services. Approximately 17.5% of the Swedish population is over the age of 65, i.e., 1.5 million inhabitants. Almost 136,000 people (95,000 1 80 years) with various degrees of help requirements live in so-called assisted accommodation for the elderly. This is an umbrella concept comprising all the various types of institutional elderly care, i.e., service flats (SF), old people's homes (OPH), group living for the demented (GLD) and nursing homes (NH). Since 1992, the care burden in these accommodation types has become considerable [1] .
Disease and age are risk factors for nutritional disturbances [2] . In addition, insufficient dietary routines in care-giving institutions may contribute to the risk [3, 4] . Swedish studies [5, 6] have shown that 3-7% of elderly subjects living at home have signs of malnutrition. Corresponding figures for elderly admitted to hospital are 20-40% [2, 5, 7, 8] . Malnutrition leads to a weakening of the immune system and an increased risk for infections [9] , muscle fatigue [2] , an increased tendency for, and slower healing of, pressure sores [10] , and increased mortality [11, 12] .
The Swedish Government has commissioned the Swedish National Board for Health and Welfare to follow the development within elderly care from 1997 to 2000. As part of this task, an investigation has been carried out of the nutritional status among the elderly in institutional care in three Swedish municipalities.
Materials and Methods

Subjects
The study population comprised all 994 individuals in assisted accommodation, i.e., in SF and in accommodation types with 24-hour a day care: OPH, GLD, and NH. Three locations were included in the study: two country municipalities, one in northern (n = 198) and one in southwestern (n = 511) Sweden and a district administration in urban Stockholm (n = 285). In total, 12 SF, 9 OPH, 7 GLD, and 5 NH participated. Of the 994 individuals, 122 (15%) were not examined, corresponding to 16, 8, and 18, respectively, in the three study locations. Fifty-three subjects 'did not want to participate', 12 were 'seriously ill', 7 'could not be measured', and 50 had 'other' reasons, e.g., severe contractures. Dropout rates in the various Participants  872  85B8  6 9  SF  349  84B9  6 7  OPH  261  86B7  7 4  GLD  96  83B7  8 1  NH  166  84B8  6 1  Dropouts  122  83B8  5 8 accommodation types were 16% in SF, 8% in OPH, 4% in GLD, and 17% in NH. In the SF population, the major reason for dropout was 'did not want to participate'; in NH the main reasons were 'seriously ill', 'could not be measured', and 'other reasons'. Table 1 shows the distribution of the investigated population with regard to place of residence, gender, and age. The average age of the whole population was 85 B 8 years, 72% were between 81 and 90 years, and 69% were female. Prior to the start of the investigation, all possible participants and their relatives/trustees were sent a letter advising the aim of the assessment and that participation was voluntary. The regional research ethics committee assessed that no special ethical reviewing was necessary.
Mini Nutritional Assessment (MNA)
The assessment was carried out using the MNA scale [13, 14] , consisting of 18 point-weighted questions in four categories. The first part consists of four anthropometric measurements, i.e., body mass index (BMI) and mid upper arm and calf circumferences, and weight loss during the past 3 months. Thereafter follow six 'global' questions regarding accommodation type, pharmaceutical consumption, acute diseases (including psychological stress), mobility, neuropsychological problems, and pressure sores/skin ulcers. The third part consists of six questions to assess dietary intake, e.g., how many whole meals are eaten, food choice, fluid intake per day, and how much help is required during meals. The final part of the scale consists of two selfassessments of whether food intake is sufficient and of the own health status. The answers can give a maximum of 30 points. Less than 17 points is regarded as indicating malnutrition, 17-23.5 points indicate a risk for malnutrition, and 624 points indicate that the person is well nourished. An average MNA of 27.7 B 1.8 was reported in 330 successfully ageing persons from the New Mexico Aging Process Study [15] .
Two dieticians and two district nurses were responsible for data collection in the three locations. All personnel were informed before the start of the study. A written manual was produced to assist in the assessments made by personnel in the care units. The subjects were weighed and their standing heights measured with a steel tape measure. Bed-bound patients were measured in the supine position; those with severe contractures lay on their sides, and the body shape was followed as closely as possible. The BMI was calculated according to the formula: body weight (kg)/height (m 2 ). A general concept is that BMI should range between 20 and 25 [16] . Recently, this concept was challenged by a suggestion that a BMI between 24 and 29 would be more suitable for unfit populations [17] . The mobility was graded as (1) bed or wheelchair bound, (2) ability to get into and out of bed or a chair but not going out, and (3) ability to go out. To assess neuropsychological problems, the investigators used the Berger scale [18] that grades cognitive dysfunction in six stages. Pressure sores were assessed in a standardized way according to a visual staging method included in the assessment manual. The dietary assessment involved an estimation of how many 'whole' meals the subject ate per day. According to Swedish dietary recommendations [19] , and recommendations from the WHO [20] , we decided that the template for daily caloric intake should be 1,800 kcal. To assess whether the consumed food at breakfast, lunch, and dinner was sufficient to meet this requirement, the personnel compared the amount of consumed food with pictures of sufficient and insufficient portion sizes. These pictures were produced at The Faculty of Health Sciences, University of Linköping [Unosson, personal commun.].
Fluid intake was assessed by how many glasses (200 ml) of fluid were drunk per day. The mean fluid requirement is supposed to be 1,500 ml/m 2 body surface [21] which corresponds to approximately 30-35 ml/kg body weight.
Statistics
Data are presented as mean B SD or as indicated. For comparisons between groups, Anova and Bonferroni's test for multiple comparisons were used. Pearson's correlation coefficients were determined in correlation analyses. For nominal variables, group comparisons were made using the chi-square analysis. The calculations were made using the SAS system.
Results
Of the study group, a total of 314 (36%) were assessed to be malnourished, i.e., MNA !17 points, 418 (48%) were in the risk zone for malnutrition (17-23.5 points), and 140 (16%) were well nourished (124 points; table 2). The average MNA value in the whole population was 18.6 B 5. Table 2 shows the MNA assessments per accommodation type, e.g., 71% of the subjects living in NH had malnutrition (MNA !17). The corresponding figures for OPH and GLD were 33 and 39%, respectively. The lowest proportion with malnutrition (21%) lived in SF. The average weights were 58 kg for females and 69 kg for males. The BMI for the whole group was 23.6 B 5. Table 2 shows the proportion of individuals with BMI values of ^20, 21-23, 24-26, and 627, respectively, in the various accommodation forms. Fewer individuals had BMI ^20 as compared with the proportion of individuals with MNA !17 (table 2). This applied in particular to those living in NH and GLD. On the other hand, the number of NH residents with BMI ^23, i.e. 70%, closely matched the proportion of NH residents with MNA !17. Not surprisingly, there was a significant correlation (p ! 0.001) between MNA and BMI ( fig. 1 ). Figure 2 shows that when the patients in the three MNA categories were compared regarding BMI and upper arm and calf circum- Age was only weakly associated with MNA (r = 0.1, p ! 0.01) and BMI (r = 0.14, p ! 0.001). Information about documented weight development during the past 3 months was only available for 30% of the subjects. Thirty percent of the individuals were chair or bed bound, 14% were able to get out of bed or a chair, while 56% had no mobility problems. Sixty-four percent were assessed as having some sort of neuropsychological problem, i.e., cognitive dysfunction or depressed mood. The ability of the study group to eat 'whole' meals is displayed in table 3. Fifty-eight percent of the subjects ate two or fewer meals per day. The table reveals that those living in GLD had the highest proportion of individuals eating 62 whole meals per day. Table 3 also shows the proportion of individuals in the four accommodation types needing help during meals. As expected, the highest percentage of individuals requiring help was found in NH, where only one quarter could feed themselves without assistance. Table 4 , in which the study group has been split into three groups according to the help requirements, shows the proportion of individuals in the respective groups receiving one, two, or three whole meals per day. Of those who needed help with everything, 30% received only one whole meal per day, and 33% received three whole meals per day. Of those who could eat without help, 17% received one whole meal per day, and 47% received three whole meals per day. Reduced food intake due to poor appetite or chewing/swallowing difficulties was registered in 29% of the whole group. In those who ate one meal per day, poor appetite or chewing/swallowing difficulties was registered in 53%, while the corresponding figure for those who ate three meals per day was 14% (p ! 0.001).
Based on the given assumption, the average daily fluid requirement should be 2,100-2,400 ml for men and 1,700-2,000 ml for women. Of the study group as a whole, 67% drank 11 liter/day, and 33% drank !1 liter/ day. More than half of those living in NH drank !1 liter/ day.
In the group of individuals with MNA !17, the average number of pharmaceuticals prescribed was 5 (range 0-14). It was not possible to obtain further information about morbidity. In addition, 56% of the individuals with MNA !17 also had BMI ^20, 50% had recently had an acute illness/psychological stress, 79% had reduced mobility, 90% were assessed as having neuropsychological problems, 20% had pressure sores or skin ulcers, 50% had reduced food intake during the past three months due to poor appetite or chewing/swallowing difficulties, 47% drank !1 liter fluid per day, and 75% ate ^2 meals per day.
Discussion
This investigation shows that about one third of elderly people living in assisted accommodation in three Swedish municipalities were assessed to be malnourished according to MNA. In particular, the frequency of malnourished subjects was high (71%) in NH. No nutritional assessment technique is able to clearly distinguish changes induced by nutritional deficiencies from those induced by disease or ageing per se [22] . Therefore, the results should be interpreted with care. In this study, we chose MNA as the diagnostic tool because this instrument has been developed especially for the nutritional assessment of the elderly. In French and American validation studies, discriminant analyses have shown good agreement between MNA and clinical classification carried out by trained physicians [15] . Nevertheless, six of the questions in the MNA formula only have an indirect connection with the assessed individual's nutritional status, e.g., accommodation type, cognitive status, acute diseases, and mobility. These are areas primarily related to morbidity and age-related weakness which tend to assign low MNA scores to highly dependent elderly subjects. It was recently reported [23] that low MNA scores were able to predict mortality.
Substantially fewer subjects were assessed as underweight, as defined by BMI ^20, than those assessed as malnourished according to the MNA. However, the concept that a BMI between 20 and 25 is optimal for elderly chronically ill subjects has recently been questioned [17] , and it is suggested that the BMI for such populations should range between 24 and 29. Age-related osteoporotic spine compression shortens the body stature. Consequently, BMI values tend to increase in the elderly when the weight is stable or even declining. A recent Swedish study [24] shows that healthy elderly individuals have an average BMI of 26-27. Other studies among healthy elderly subjects and hospital populations suggest that BMI values slightly over 25 are linked with the lowest mortality [25] [26] [27] . We found that among residents in SF, the number of subjects with BMI ^20 was about equal to the number of subjects with MNA !17, whereas in NH residents the same number of individuals had BMI ^23 and MNA !17. This variation is probably explained by the fact that the NH residents had the highest morbidity and dependence in the study group. Moreover, this finding may support the suggested need to revise the recommended BMI limits for the frail elderly, as indicated above.
In our investigation, the height of many individuals was measured, particularly of those in NH, when the subjects were supine. Knee-height and arm-span registrations, which we did not perform, are alternative ways of height measurements in bed-bound subjects. Although the reliability of BMI values obtained from supine height measurements has not been documented, there were good correlations between BMI and the other two anthropometric measurements, i.e., mid upper arm circumference and calf circumference. The two extremity circumferences did not conform to the same extent with MNA. Accordingly, the question is whether an MNA value !17 might overestimate the number of those who are malnourished and/or whether the BMI limit of ^20 possibly underestimates the proportion of those who are underweight in the investigated population. It is likely that the prevalence of overt malnutrition is somewhere between the results of these two assessment methods, i.e., approximately 30% of the whole population and around 50% in those living in NH. The risk of developing malnutrition is probably high in a large proportion of the remaining individuals considering the morbidity and frailty that has resulted in them living in assisted accommodation forms.
International comparisons can only be made after considering variations between countries in the organization of elderly care, standards, and cultures as well as in demographic differences. It is plausible that the high prevalence of malnutrition in Swedish NH found in this study is an effect of the organization of Swedish elderly care. NH care is operated by the municipalities, and such care is predominantly targeted at the frail and dependent elderly. Due to reductions in the number of hospital beds during recent years, an increasing care load has been transferred to NH. It is reasonable to believe that a growing number of NH residents are in their terminal phase of life.
Malnutrition has a multifaceted pathogenesis and in the elderly is linked with morbidity and ageing per se [2, 22] . Unexpectedly, there were only weak correlations between age and both MNA and BMI which corresponded to an explanation grade of 1-2%. Diseases activate catabolic mechanisms that both reduce the appetite and cause degradation of body tissues [28, 29] . Our aim was to gather information from nursing care journals on the disease diagnoses of the study group. However, we found that the diagnosis information was too incomplete for a meaningful compilation. In retrospect, we believe that such information could have given us a better understanding of the underlying causes for the high occurrence of malnutrition.
Of specific interest in this study were the results suggesting that those with the greatest help requirements ate fewer whole meals as compared with those who could eat for themselves. Three quarters of the individuals with MNA !17 ate ^2 whole meals per day. The highest proportion of subjects eating three whole meals per day was found in GLD, where there was also the highest manning level of the four accommodation types. This finding suggests that it might be possible to increase the food intake in the individuals with low MNA values, even though 50 and 79%, respectively, had eating and mobility difficulties. In a Swedish randomized study of 500 long-term care patients, it was noted that function and survival after 6 months improved among those who received an extra peroral nutritional supplement [30] . Similar nutritional supplements to elderly patients with hip fractures halved the hospital care time and reduced mortality [31] .
Advances in medicine in combination with improved care means that old, chronically ill people now may live longer than previously. Since eating disturbances and bodily decay are partly unavoidable in late senescence, one cannot rule out that the prevailing medical and demographic development may lead to an increased occurrence of malnutrition, as currently defined, in the elderly. With these reservations, the results of this study still raise questions regarding the link between malnutrition in institutionalized elderly and the competence of personnel, the manning levels in institutions and their nutritional routines. The proportion of people who, according to the MNA scale, are assessed as being malnourished or at risk for being malnourished as well as the proportion of individuals with low BMI suggest that the nutritional problem within long-term care in the community needs to be the focus for actions and further studies.
